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1 Considertheellipse ~—— + Z— = 1 wherea>0,b>0.
a? b2
(a) Write an integral to find the area of the ellipse, and explain why
this integral is difficult to evaluate.




[image: image2.png](b) First, parametrize the ellipse, and then define the appropriate vector
field F which would be used with Green’s Theorem in order to find the
area bounded by the ellipse with a line integral.

(¢) Evaluate the line integral in Green’s Theorem to find the formula for
the area bounded by the ellipse.




[image: image3.png]2 Let F(x,y) =% — 5%, G(x,y) = — 3yi + 5xj and let V(x,y) = x%i — 3%j .
Let B represent the rectangular path from (3,-2) to (3,5) to (-1,5) to
(-1 .,-2) to (3,-2). Let C represent the counterclockwise elliptical

ath along the graph of iz 12 =
P g the grap 1 + 5 1.

(a) Is F(x,y) = 3% — x2j a gradient vector field? If yes, then find fx, ¥)
so that F(x,y) = Vf’; if no, then explain why not?

(b) Is G(x,y) = — 3yi + 5xj a gradient vector field? If yes, then find
2(x, y) so that G(x,y) = Vg, if no, then explain why not?

(©) Is V(x,y) = x2i — y2j a gradient vector field? If yes, then find v(x, )
so that V(x,y) = Vv, if no, then explain why not?




[image: image4.png](d) Parametrize the path 5, and explaimn why using the definition of line
integral with this parametrization is difficult.
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(e) Find | Fe+ds by using Green’s Theorem to write the line integral as
= a double integral, and evaluating this double integral.




[image: image6.png](f) Find | G + ds by using Green’s Theorem to write the line integral as
a double integral, and evaluating this double integral.
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(¢) Find | Ve ds without using the definition of line integral and
without using Green’s Theorem.

(h) Find | Ve« ds without using the definition of line integral and
without using Green’s Theorem.

-~




[image: image8.png]2 - continued

(i) Parametrize the path C, and find | G+ ds first by using the

c
definition of line integral and then by using Green’s Theorem to
write the line integral as a double integral (and use the result in #1(c)

to evaluate this double integral).
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() Find / F e+ ds first by using the definition of line integral, and then

C

by using Green’s Theorem to write the line integral as a double
integral.




[image: image10.png]2 - continued
(k) Let C* represent part of the counter clockwise elliptical path C from

(2, 0) to (0, 3). Find each of the line integrals using the indicated
information.

Find/V e ds by using the result in part (c).
foc.

Find/G e ds by using the work done in part (i).
foc.




[image: image11.png]Find/F e ds by using the work done in part (j).
foc.




